Erickson SP Outline-10

AP Ψ

Unit III Lecture Notes

I.  Sensation and Perception (6-8% of AP Exam)

a. Thresholds and Signal Detection Theory

i. Sense- a system that translates information from outside the nervous system into neural activity

ii. Sensations- messages from the senses that make up the raw information that affects many kinds of behavior and mental processes. 

1. Steps in the sensory systems:

a. Accessory structure:  structures such as the lens of the eye that modify a stimulus

b. Transduction:  the process of converting incoming energy into neural activity through receptors.

c. Sensory receptors:  specialized cells that detect certain forms of energy

d. Sensory Adaptation: the process through which responsiveness to an unchanging stimulus decreases over time (do you FEEL your glasses or watch after an hour of wearing them?)

e. Thresholds

i. Absolute threshold:  the amount of a  stimulation necessary for a stimulus to be detected. 

ii. Difference threshold:  the smallest amount by which a stimulus can be changed and the difference be detected half of the time.

iii. Just noticeable difference (JND):  same as difference threshold

iv. Weber’s law:  the size of JND is large when the stimulus intensity is high and it is small when the stimulus intensity is low

f. Signal detection theory:  how we detect ‘signals’ consisting of stimulation affecting our eyes, ears nose, skin, and other sense organs.  Signal detection theory says that sensation is a judgment the sensory system makes about incoming stimulation.  

i. Fechner’s law:  the magnitude of a stimulus can be estimated by the formula S = k log R, where S= sensation, R = stimulus and k= a constant that differs for each sensory modality (sight, hearing, touch, temp. etc.)

ii. Steven’s power law:  a law of magnitude estimation that is more accurate than Fechner’s law and covers a wider variety of stimuli.  

2. Coding: translating the physical properties of a stimulus into a pattern of neural activity that specifically identifies those properties.

a. Doctrine of specific nerve energies:  the discovery that stimulation of a particular sensory nerve provides codes for that sense, no matter how the stimulation takes place.

b. Temporal code: coding attributes of a stimulus in terms of changes in the timing of neural firing

c. Spatial code: coding attributes of a stimulus in terms of the location of firing neurons to their neighbors

b. Sensory Mechanisms

i. Hearing

1. Psychological Dimensions of Sound

a. Sound:  a repetitive fluctuation in the pressure of a medium, such as air.

i. Represented by waveforms:

1. Amplitude: the difference between the peak and baseline of a waveform

2. Wavelength: the distance from one peak to the next in a waveform

3. Frequency: the number of complete waveforms, or cycles, that pass by a given point in space every second

4. Loudness: a psychological dimension of sound determined by the amplitude of a sound wave

5. Pitch: how high or low a tone sounds

6. Timbre: the mixture of frequencies and amplitudes that make up the quality of a sound

2. The Ear

a. Auditory Accessory Structures:

i. Tympanic membrane:  a membrane in the middle ear that generates vibrations that match the sound waves striking it

1. Vibrations are passed on by three tiny bones (malleus (also called the hammer), the incus (also called the anvil), and the stapes (also called the stirrup).

ii. Cochlea:  a fluid-filled spiral structure in the ear in which auditory transduction takes place

1. Basilar membrane: the floor of the fluid filled duct that runs through the cochlea

2. Organ of Corti:  small hair cells that rest on the basilar membrane that connect with the auditory nerve

3. Auditory nerve:  the bundle of axons that carries stimuli from the hair cells of th4e cochlea to the brain

b. Deafness:

i. Conduction deafness:  when the three tiny bones of the middle ear fuse together, preventing accurate reproduction of vibrations

ii. Nerve deafness:  when the auditory nerve or hair cells are damaged

1. Often caused by prolonged exposure to loud noise

c. Auditory pathways, representations, and experiences

i. Primary auditory cortex:  the area in the brain’s temporal lobe that is first to receive information about sounds from the thalamus

1. Preferred frequencies: cells in the auditory cortex that respond most vigorously to sounds of a particular frequency.

2. Different parts of the auditory cortex process certain types of sounds (human voice, music, etc.)

3. Activated by the sounds themselves as well as other stimuli (such as lips moving in a language pattern vs. someone just ‘making a face’.)

ii. Sensing pitch

1. Frequency determines pitch

2. Can be culturally influenced

iii. Locating sounds

1. Our brains analyze location of sound sourced based on the slight difference in the time at which a sound arrives at each of your ears AND by which ear ‘hears’ the sound first

d. Coding intensity and frequency

i. The more intense a sound, the more rapid the firing of the neuron

ii. People discriminate between frequencies through place theory and frequency matching theory

1. Place theory- a theory that hair cells at a particular place on the basilar membrane respond most to a particular frequency of sound (also called the traveling wave theory)

a. Greatest response by hair cells occurs at the peak of the wave

b. This is a spatial or place-related code for frequency

2. Frequency-matching theory:  the view that some sounds are coded in terms of the frequency of neural firing (sometimes called the volley theory)

ii. Seeing

1. Light- electromagnetic radiation (such as x-rays, radio waves, television signals, radar)

a. Visible light:  electromagnetic radiation that has a wavelength of about 400 nanometers to about 750 nanometers

i. Light intensity- a physical dimension of light waves that refers to how much energy the light contains; it determines the brightness of light

ii. Light wavelength- the distance between peaks in light waves 

1. The visible spectrum has wavelengths from 400 nanometers (purple) to 750 nanometers (dark red)

b.  The eye

i. Accessory structures

1. Cornea: the curved, transparent, protective layer through which light rays enter the eye

2. Pupil- an opening in the eye, just behind the cornea, through which light passes

3. Iris:  the colorful part of the eye, which constricts or relaxes to adjust the amount of light entering the eye

4. Lens: the part of the eye behind the pupil that bends light rays, focusing them on the retina

a. Accommodation: the ability of the lens to change its shape and bend light rays so that objects are in focus

5. Retina: the surface at the back of the eye onto which the lens focuses light rays

a. Fovea:  a region in the center of the retina where cones are highly concentrated

i. Acuity- visual clarity, which is greatest in the fovea because of the large concentration of cones.

ii. There are NO rods in the fovea

iii. The further away from the fovea you get, the less concentrated the cones and more prevalent the rods

6. Interactions in the retina: 

a. Lateral inhibition: a process in which lateral connections allow one photoreceptor to inhibit the responsiveness of its neighbor, thus enhancing the sensation of visual contrast.

b. Ganglion cells:  cells in the retina that generate action potential  

c. Receptive field:  the portion of the retina, and the visual world, that affects a given ganglion cell

ii. Converting light into images

1. Photoreceptors: nerve cells in the retina that code light energy into neural activity

a. Photopigments: chemicals in photoreceptors that respond to light and assist in converting light into neural activity

b. Dark adaptation:  the increasing ability to see in the dark as time in the dark increases

c. Rods:  highly light sensitive, but color insensitive, photoreceptors in the retina that allow vision even in dim light

i. Rhodopsin-the photopigment in rods

d. Cones:  photoreceptors in the retina that help us to distinguish colors

i. Iodopsin- the photopigment in cones

ii. Concentrated in the fovea (a region in the center of the retina where cones are highly concentrated)

iii. Visual pathways

1. Optic nerve: a bundle of fibers composed of axons of ganglion cells that carries visual information to the brain

a. There are NO photoreceptors at the point where the optic nerve exits the eyeball

b. Blind-spot- the light insensitive point at which axons from all of the ganglion cells converge and exit the eyeball

2. Optic chiasm- part of the bottom surface of the brain where half of each optic nerve’s fibers cross over to the opposite side of the brain

3. Lateral geniculate nucleus (LGN):  a region of the thalamus in which axons from most of the ganglion cells in the retina end and form synapses

4. Primary visual cortex:  an area at the back of the brain to which neurons in the lateral geniculate nucleus relay visual input

iv. Visual representations 

1. Parallel processing systems:  allow the brain to conduct separate kinds of analysis on the same information at the same time

a. Visible on PET scans where you can see damage to one area can affect a person’s ability to see color, movement, still objects, etc.

2. Hierarchical processing 

a. Feature detectors:  cells in the cortex that respond to a specific feature of an object

v. Seeing color

1. Hue:  the essential “color” determined by the dominant wavelength of light

2. Saturation:  the purity of a color because of the presence of one wavelength (pastel colors have been desaturated because white has been added)

3. Brightness: the sensation of the overall intensity of all the wavelengths that make up light

4. Opponent process theory:  the idea that cells in the visual system process colors in complementary pairs, such as red or green or as yellow or blue.  

5. Afterimages:  sensations that linger after the stimulus is removed.  Most visual afterimages are negative afterimages, which appear in reverse colors.

6. Additive color mixing:  effects of wavelengths  added together

7. Subtractive color mixing: occurs when paints are combined.  If you continue adding colors of paint, you eventually get black- which is an expression of all colors and wavelengths

8. Trichromatic theory:  color vision identifying three types of visual elements , each of which is most sensitive to different wavelengths of light (also called the Young-Helmholtz theory).

c. Attention

d. Perceptual Processes
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